Effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) on preimplantation mouse embryos.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is a potent environmental contaminant that can exert developmental toxicity. To investigate the stage-specific effects of TCDD on preimplantation embryos, we exposed mouse embryos to TCDD at different stages (1-, 2-, and 8-cell) and collected them at different stages of development (the 1- or 2-, 8-cell, and blastocyst stage, respectively). Semiquantitative RT-PCR revealed increased constitutive gene expression of the arylhydrocarbon receptor (AhR) and AhR nuclear translocator (Arnt) at the 1-cell stage, decreased expression at the 2- to 8-cell stage, and increased expression again at the blastocyst stage, and addition of TCDD to media did not affect their mRNA levels. Interestingly, no cytochrome P4501A1 (CYP1A1) mRNA was detected in embryos at the 1-, 2-, and 8-cell stages after exposure to 10 nM TCDD for 12 or 24 h, whereas CYP1A1 mRNA was significantly increased at the blastocyst stage in response to TCDD, and its induction was found to be concentration-dependent on TCDD exposure from 0.01 to 10 nM for 24 h. In addition, no significant differences in development rate of preimplantation embryos, cell number of blastocyst embryos, or apoptotic indices, such as TUNEL-positive cell number or Bax/Bcl-2 expression ratios were observed at the blastocyst stage between TCDD-exposed groups and non-exposed group. These results suggest that the sensitivity to TCDD differs with the embryonic stage, which may reflect an ability of embryos to adapt to environmental stressors, such as dioxins.